Objective: We aimed to describe the scope of cleft-related infanticide and identify issues that might inform prevention strategies.
Introduction
Cleft lip and/or cleft palate (CL/P) affects approximately 1 of every 600 newborns globally (Mossey et al., 2009 ). Thus, an infant is born with an oral cleft every 150 seconds, totaling more than 210,000 children per year (WHO, 2002) . Fortunately, children who receive timely cleft care rarely die or suffer lasting disability as a result of their oral cleft (Carlson et al., 2015) . However, access to timely cleft care varies considerably worldwide, resulting in disparate rates of death and disability between children in high-income and low-and middle-income countries (LMICs) (Mossey et al., 2009; Higashi et al., 2015) .
To date, most cleft-related infant mortality estimates have relied on clinical and birth defect registries (Hujoel et al., 1992; Carlson et al., 2013; Cubitt et al., 2014; van Nunen et al., 2014) . Such registries are lacking in many LMICs (Cubitt et al., 2014; Higashi et al., 2015) ; thus, mortality rate estimates are few, which range from 3.4% to 18% (Carlson et al., 2013) . Further, clinical surveillance likely underestimates the actual mortality rate as it does not capture the deaths of children with oral clefts who did not seek care, who died before reaching care, or who were killed (Groen, Samai, Petroze, et al., 2012) . The frequency of the latter, cleft-related infanticide, is unknown. However, in certain countries and communities, it may contribute significantly to the cleft-related mortality rate. Given infanticide is a preventable cause of mortality in this group, highlighting its existence and the issues that surround it may inform prevention strategies that avert needless deaths.
To give perspective to this problem, we aimed to systematically search both the academic and lay literature to find reports of cleft-related infanticide and describe the issues that surround it. By doing so, we might identify the potential for a significant, hidden cause of mortality among children with an oral cleft. In addition, the findings might add to the evidence base useful for advocating for better access to affordable cleft care, community cleft education, and support services for the families of children with an oral cleft.
Methods
A systematic review of both academic and lay literature databases was performed to identify primary reports of infanticide of a child or children with an oral cleft. The literature search and reporting for this systematic review was performed in accordance with the PRISMA guidelines (Moher et al., 2009 ).
Search Strategy
Terms for cleft lip and cleft palate and terms related to infanticide (eg infanticide, kill, die, died, murder) were used. PubMed, LexisNexis Academic, EBSCOhost, and Google were searched using database-specific language that included the aforementioned terms (eg, Cleft AND (Infanticide OR Kill OR Murder OR Die OR Died); ("Cleft Lip" [Mesh] OR "Cleft Palate" [Mesh] ) AND "Infanticide" [Mesh] ). LexisNexis Academic is a database that includes reports from many sources, including the global lay literature (eg, newspapers, magazines, blogs, wire services, broadcast transcripts) and law reviews. EBSCOhost catalogs academic records from a variety of disciplines, including psychology, anthropology, social work, development, criminal justice, family studies, humanities, and social science. Google was searched to capture recent records, particularly those in the lay literature that were yet to be cataloged by LexisNexis Academic. Given the purposefully overinclusive nature of Google search results, records were sorted by relevance and screening was terminated after 100 consecutive nonrelevant records. To eliminate remote reports of infanticide, only those that documented a case after 1985 were included.
Record Management
Retrieved records were compiled into a single database and duplicates were removed. After, records were screened for relevance. Titles and abstracts of records in non-English language were translated and screened for inclusion. No full-text report required translation. Full-text reports of relevant records were reviewed. The reference list from each full-text report, if present, was reviewed for potentially useful records. Reports were included if they were primary accounts of infanticide of a child(ren) with an oral cleft. If there was more than one report of the same infanticide event, only one report was included. From each report, the country and excerpts pertinent to the concepts surrounding cleft-related infanticide were extracted.
Data Analysis
In addition to describing the reports, extracted excerpts were examined using a content analysis framework (Gale et al., 2013) . First, excerpts were grouped into categories based on codes that represented clustered concepts. After, categories were further refined into useful themes, described, and are presented alongside representative quotations extracted from illustrative reports. Proper names were left out of the quotations and replaced with the appropriate noun in brackets (eg, "Jane" replaced with [mother] ). Similarly, if a quotation referred to a person or situation that was described outside of the scope of the quote, text was added to provide context. All edited text is presented within brackets.
Results

Search Results
In total, 1151 records were retrieved by the search strategy (Figure 1 ). After duplicates and irrelevant reports were removed, 640 full-text reports were reviewed. Of these, 70 reports documented a cleft-related infanticide. Cleft-related infanticide was documented in 27 countries ( Figure 2 ). The largest number of reports were from China (14 reports; 48% of reports), followed by India (4; 14%), Nigeria (4; 14%), Russia (3; 10%), and Peru (3; 10%). However, 5 countries had 2 reports and 17 countries had 1 report.
Several themes emerged from analysis of report excerpts pertinent to the concept of cleft-related infanticide. The themes included stigma, lack of affordable cleft care, abandonment, orphanage overcrowding, and abuse and slavery. Examples of each of these are potentially instructive.
Stigma and Being Cursed
Reports repeatedly documented examples of the stigma that children with an oral cleft and their families face. Reports documented that the effects of the stigma are often transferred directly onto the parents, which was suggested to be a factor that contributed to abandonment and infanticide.
[Children with an oral cleft] are subjected to bad mistreatment. It's seen as a stigma and they're excluded from communities, even to the point where their parents disown them.
It's quite hard for them to be understood, so teachers refuse to teach them. Sometimes parents just leave them to die.
In Peru, being born with a cleft lip or palate means shame is part of your birthright. Other children don't play with you. Your parents hide you or kill you. If they don't, they risk their jobs to keep you around. You are a modern-day leper.
Reports also described parents, families, and communities that believed that children with an oral cleft were cursed or might curse the community. Reports implied that abandonment or infanticide in this group was punishment for the child or perceived as a way to protect the family and/or the community.
[Children with an oral cleft] are thought to cause life-threatening fright sickness.
I have experienced all sorts of abuses and rejection from my husband's family [due to having a girl with a cleft lip]. They believed that the child was evil. Some people instructed my husband to force me to stop feeding the baby at birth, so that she could die.
[The community] sees cleft children as bad omens to the family or even witches. Some children born with cleft are either dumped in a river or [an] unused well to die or denied food and allowed to die slowly.
[There was] a couple that had twin children [with oral clefts] and we fixed them. Instead of the man [being] happy, he cried like a baby. We said, "You should be happy." He said, "No." [His] first child had a cleft and he did not know what to do with it. [The community] said he had brought calamity to them. He threw the child into the river.
Babies who are born "different" are labeled kinkirgo-"spirit children." They are considered semi-human, and are believed to be possessed by dark forces, and therefore bringers of bad luck. In most societies, killing a child is murder, but in this part of Ghana it can be arranged legally and costs four fowls and a goat. The killer-the "concoction man"-is treated like a guru, both revered and feared.
Lack of Affordable Care
Most of the included reports described or eluded to situations where timely, affordable cleft care was not available. The reports suggested that the financial and emotional burdens placed on the family to care for a child with an unrepaired oral cleft, particularly when there was no hope of repair, contributed to abandonment and infanticide.
In early June, a family of four were tried in a court in Zhejiang Province for abandoning their baby, which was born with a cleft lip and palate. The family claimed that they were too poor to afford the surgeries to treat the condition.
After her parents, who are both migrant workers in Guangzhou, Guangdong Province, had spent all of their savings on medical treatment for the baby [with a cleft palate], the father decided he should leave his new-born daughter in the Guangzhou "baby hatch"-a controversial facility in which parents can leave children to be found by welfare centers. However, days later, policemen found Chen and arrested him because the infant was found to have died [before she was found by welfare center caregivers].
He knew his daughter probably wouldn't survive if she stayed in Guatemala. Medical personnel there advised him to let her die.
[A girl] had been born [with a cleft lip and palate] and doctors put her in a broom cupboard to await transfer to an institution the next day. [Her mother] had been told by the authorities that nothing could be done.
Abandonment
A number of reports documented the abandonment of a child with an oral cleft. The reports are unclear and varied with regard to the usual intent of abandonment (ie, giving the child to an orphanage or other organization to care for the child vs leaving the child to die).
Earlier this week, another newborn with a cleft lip was left by her parents outside a garment factory in Phnom Penh. Workers found the days-old infant covered in ants and starving and took her to the hospital.
At any rate, it is a common reason for abandoning a child at birth. Children with cleft palates are invariably labeled as mentally subnormal.
For many of the forty boys and girls, the lying room is the final stop before burial in an unmarked grave. Their parents abandoned them rather than face the stigma of bringing up an "imperfect" child in a society that abhors disability.
Orphanage Overcrowding
Abandoned children who are found alive often end up in an orphanage. Reports documented substandard care at orphanages, mainly due to the large numbers of children with special needs they are expected to care for with inadequate numbers of staff and resources.
Children [with special needs, including those with an oral cleft] were tethered like dumb animals. Toddlers were secured to bamboo seats with their legs splayed over makeshift potties. Children were tied four in a row, rocking mindlessly back and forth.
It is not unusual for infants [with special needs, including those with an oral cleft] to die of malnutrition with full bottles at their sides, thrown into cribs by workers too busy to feed them.
[Some] deaths at the [orphanage] were the result of a "sinister" and "apparently systematic program of child elimination in which senior medical staff played a central role."
Abuse and Slavery
Some reports documented abuse and/or slavery of children with an oral cleft.
Abused by her family who mistreated her terribly, she was left to sleep outside in a cardboard box and then sold to a man who went on to abuse her.
[Cleft lip repair] surgery wasn't available at the local hospital. There was a remote possibility that the Red Cross would fly a surgeon in or the boy [with a cleft lip] could be referred to the free hospital in Kabul. The problem with the latter was that it wasn't really free at all. A backhander would be required for the surgeon; but as [the child's] family were subsistence dwellers, they had nothing to give.
It was put to me that they could give away their youngest daughter, quite likely to a life as an unpaid domestic helper.
Discussion
This study aimed to give perspective to the problem of cleftrelated infanticide and provide evidence that might be used when advocating for greater cleft care capacity, community cleft education, and social support services. Although the findings from retrieved reports demonstrated that cleft-related infanticide continues to occur and happens globally, there is an extreme dearth of data on this issue. Any child with an oral cleft who is born in a community where clefts carry significant stigma or in a community without access to cleft care, social support services, or child legal protection is particularly vulnerable to infanticide and abandonment. To address this issue, we must consider the motives for infanticide and develop ways to mitigate them.
While infanticide of children with disabilities has been practiced since the beginning of civilization, the incidence of its practice in contemporary societies has not been well documented, particularly with regard to cleft-related infanticide (Porter and Gavin, 2010) . The incidence of all-cause infanticide is underreported, but thought to be high in some societies (Pinheiro, 2006; Pitt and Bale, 1995) . For example, a study of 1000 neonatal deaths in India found that 41% were due to infanticide (Pinheiro, 2006) . Further, abnormal sex ratios among children in many countries and communities suggest that infanticide is more common than appreciated (Hesketh and Xing 2006) . Globally, children with disabilities, including unrepaired oral clefts, are at highest risk of tacit or open abuse and infanticide (Pinheiro, 2006; Hibbard et al., 2007) . A study of the association between child language disability, which is common in children with an oral cleft, and caregiver violence demonstrated that a child with a language disability received 26% more severe physical violence and/or corporal punishment than children without a disability (Hendricks et al., 2014) . However, cleft-specific abuse and infanticide risk remains poorly described. Although compounded by a high background neonatal mortality rate and genetic heterogeneity, the relatively low prevalence of oral cleft in some African communities and among females in Asia have raised concerns of cleft-related infanticide (Zeng et al., 1992; Butali et al., 2014) . Given the risks aforementioned and the findings presented by the reports above, cleft-related infanticide is likely practiced commonly and requires dedicated efforts to eliminate the factors that are contributing to it.
To address cleft-related infanticide, the motives of the perpetrators must be understood. The well-described infanticide motive categories are (1) an unwanted child, (2) perceived altruistic or mercy killing, (3) stimulus rising outside of the victim, (4) stimulus rising from the victim, and (5) aggression attributable to mental illness (Pitt and Bale, 1995) . Each of the five described categories of infanticide motives were present in the retrieved reports First, many women worldwide do not have access to family planning services and/or have limited sexual rights (Glasier et al., 2006; Emina et al., 2014) . Thus, children are often born to women that are not ready or equipped to care for them (Wado et al., 2014) . The addition of an oral cleft to this already stressful situation may increase the risk of infanticide. Second, as evidenced by the excerpts above, some cases of infanticide are the result of parents that believed that they were protecting a child with an oral cleft and/or the family by killing them, thereby preventing them from experiencing a lifetime of shame and/or sparing other family members from shame. Similarly, the belief that a child with an oral cleft is cursed in some communities places undue pressure on parents to kill their child. External pressure is particularly evident in reports from China where parents are additionally subjected to the one-child policy (Hesketh and Zhu, 1997; Gillan, 2002) . Women who are socially punished for having a child, whether through poverty, law, or stigma, may more often react in ways that harm their babies (Judy, 2002) . Next, the expenses and emotional burden of caring for a child with an oral cleft, particularly for poor families, are other significant stressors that may contribute to abandonment or infanticide. Lastly, postpartum depression is an often-overlooked factor that frequently goes undiagnosed and untreated in many settings, particularly in LMICs (Kathree et al., 2014) . These motives may work synergistically to increase the risk of cleft-related infanticide, making it difficult to address the issue from a single discipline.
Although cleft-related infanticide should not be beyond reproach of the law, it is often the result of strong cultural pressures and beliefs, as well as a lack of affordable cleft care, social support systems, and postpartum care. Thus, each of these factors must be addressed to prevent infanticide. Cultural pressure, particularly with regard to social stigma and misguided beliefs about witchcraft, can be overcome by community cleft education (Naram et al., 2013) . Many examples of successful community sensitization of a previously stigmatized condition exist, such as for HIV and mental illness (Stangl et al., 2013; Griffiths et al., 2014) . However, congenital anomalies are rarely included in community health or perinatal education initiatives (Chan et al., 2006; Naram et al., 2013) . Thus, examples of successful community health education initiatives could be used as models for programs aimed at improving the knowledge of the causes, treatment options, and expected outcomes for oral clefts. The lack of timely access to affordable cleft care has been well documented, particularly in LMICs (Chirdan et al., 2010; Adetayo et al., 2012; Groen, Samai, Stewart, et al., 2012; Carlson et al., 2015; Mock et al., 2015; Nagarajan et al., 2015) . Improving the capacity for cleft care, including surgical services, will require a sustained commitment and investment by national governments and international partners (Mock, 2013; Mock et al., 2015; Stewart et al., 2015) . However, cleft care organizations can significantly reduce the burden of unmet cleft need in the meantime and mitigate this added pressure on parents by providing cleft care to those without access (Carlson et al., 2015) . Further, children who receive successful treatment and reassimilate into their communities can serve as ambassadors and potentially reduce stigma within their communities. The financial and emotional burden of caring for a child with special needs can be enormous, particularly on families already strained by poverty (Pinheiro, 2006; Hibbard et al., 2007; Hendricks et al., 2014) . Thus, the potential impact of government and nongovernmental organizations that support families with a child with special needs may be significant (Kuhlthau et al., 2005; Nidey et al., 2016) . Lastly, healthcare systems might adopt active postpartum care initiatives to ensure that affected women, who may be withdrawn and not seek care, find the care that they and their child with an oral cleft require (Porter and Gavin, 2010) . Although each of these initiatives might have an impact on cleft-related infanticide, the greatest effect will likely occur when they are taken up together, rather than individually.
Children with oral clefts that are abandoned and survive are often placed in the care of orphanages (Gillan, 2002) . As evidenced in retrieved reports, some of the orphanages are considerably underresourced to care for the number and types of children they receive. Thus, child protection agencies should ensure that orphanages meet standards commiserate with local expectations. Additionally, children with oral clefts residing in them should be identified and referred for cleft care. Orphanages might be rewarding targets for cleft care organization missions. By treating a child with an oral cleft, they ultimately require less care and might be more likely to be adopted, in addition to experiencing an improved quality of life (Hansson et al., 2012) .
Given the dearth of data regarding cleft-related infanticide, there need to be data collection systems to improve our understanding of the epidemiology and outcomes of children with oral clefts globally, as well as children with birth defects more broadly (Mossey and Modell, 2012) . Such systems might include more detailed birth registries that include children who were born at home, be integrated with facility-based birth defect and child health surveillance systems, and be incorporated into national life table data capture mechanisms. By doing so, health, child protection, and legal systems might be able to target context-specific interventions aimed to prevent cleftrelated infanticide and other poor outcomes more effectively.
While this study is the first to systematically document reports of cleft-related infanticide, several limitations are worth mention prior to interpretation of the findings. Infanticide is typically hidden and does not get reported (Pinheiro, 2006) ; this was demonstrated by the lack of reports and useful data regarding cleft-related infanticide. Further, communities that practice infanticide may be less likely to have a local media outlet or more likely to be heavily censored. Therefore, the results of our search unequivocally reflect substantial publication bias and likely represent only the tip of the iceberg of cleftrelated infanticide and abandonment. An excerpt from a more in-depth report retrieved by our search highlighted this: "Tens of thousands of Chinese babies, perhaps 100,000 or more, are discarded annually. Disability is the largest category [of reasons for a child being discarded]: the range in the [orphanage] is depressingly predictable-lots of cleft [lips and palates], a few misshapen limbs, a lovely girl with almost no nose, an albino boy, deaf and blind children, and those with cerebral palsy" (Gittings, 2001) . Similarly, descriptions of cases in some reports suggest that infanticide and abandonment is common by using words like "another newborn," "not unusual," "common reason for abandoning a child," as well as by describing established systems for abandonment and/or infanticide, such as "baby hatches" and "concoction men." The best alternative to the methodology we used for assessing the incidence of infanticide would be a community-based survey. However, social response bias, prohibitive study costs, and limited geographic range would have produced different, but potentially equally biased, findings. To avoid controversy, reports that described late-term or partial-birth abortions as a result of an in utero diagnosis of a cleft-lip and/or palate were not included. However, a number of reports and law reviews documented that this is not an uncommon practice in a number of high-income countries that have routine prenatal screening capacity (Morrison and Gillett, 2014) . Despite these limitations, findings from this report allow reasonable conclusions to be drawn about the continued practice of cleft-related infanticide and factors that may contribute to it.
Conclusion
Cleft-related infanticide continues to be practiced worldwide, and may be particularly common in China and India. Perhaps the most significant factors that contribute to cleft-related infanticide include overwhelming social stigma and lack of timely, affordable cleft care. However, insufficient social support systems and postpartum care likely contribute as well. If abandoned infants survive, they often are placed in overcrowded orphanages with inadequate resources to care for children with special needs or are abused or sold. To address this problem, parallel initiatives aimed at sensitizing communities to oral clefts, providing timely and affordable cleft care, building social and financial support systems for affected poor families, and improving postpartum care may prove beneficial and potentially reduce the risk of cleft-related infanticide. Additionally, child protection agencies should ensure that orphanages meet local standards and that children with oral clefts residing in them receive cleft care. In the meantime, cleft care organizations have the opportunity to advocate for these initiatives, reduce the incidence of infanticide by providing cleft care, and demonstrate that children with successful cleft repairs can easily reassimilate into their communities.
